The first component of human complement (C1): activation and control.
The first component of human complement (C1) is a 750 000 dalton glycoprotein that requires calcium or other specific metal ions to maintain its native structure and function. Under physiologic conditions, C1 comprises two weakly interacting subunits, C1q and C1r2s2, with C1q containing the binding site(s) for activators and C1r2s2 possessing enzymatic potential. C1 circulates in a precursor state and only after "activation" does it acquire functional activity, manifested as enzymatic activity specific for its natural substrates C2 and C4. C1 activation, which is accompanied by limited proteolysis and conformational changes, can be induced by immune complexes or certain nonimmune substances. With C1 binding to an immune complex, the strength of interaction between C1q and C1r2s2 increases. C1 also spontaneously activates at 37 degrees C by an intramolecular autocatalytic mechanism although at a slower rate than that induced by activators. C1 functions are controlled by the serum glycoprotein C1-inhibitor (C1-In) which blocks the enzymatic activities of activated C1 (C1). Under physiologic conditions, C1 has a half-life of only 13 seconds in the presence of C1-In. C1 is efficiently disassembled by C1-In, thereby releasing two inactive C1rC1s(C1-In)2 complexes per C1 molecule, leaving C1q activator-bound with biologically reactive sites uncovered that are not expressed in macromolecular C1. The most recently recognized function of C1-In is that of controlling the C1 activation process itself. While having only limited effect on immune complex-induced C1 activation, C1-In effectively controls certain nonimmune-induced as well as spontaneous C1 activation. Thus C1-In plays an important role in regulating nonspecific complement activation. The latter observation is relevant for the understanding of the human disease hereditary angioedema. An overabundance of spontaneous C1 autoactivation, due to low C1-In levels, might underlie the abnormal activation of complement via the classical pathway detected in the sera of these patients. Finally, recent studies indicate that C1 may have other important biologic functions in addition to initiating the complement cascade.